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VI OCCASIONAL BREAK-EVEN ANALYSIS IN STANDARD ABSORP-
TION COSTING 
I want to discuss break-even analysis in the occasional case where cost 
variances are distributed in standard absorption costing. However, in this 
paper, cost variances are limited to only volume variance (idle capacity 
variance or excess capacity variance) by the assumption that is perviously 
mentioned. This variance should not be prorated over inventories and cost 
of goods sold as long as standards of budgeted fixed overhead costs and selected 
capacity level (y*) are currently attainable. However, if standards are out 
of date, or are not attainable, distribution of the variance becomes an issue. 
Moreover, from the viewpoint of external financial reports and income tax 
at the end of an accounting period, there are some opinions that all cost vari-
ances should be prorated over inventories and cost of goods sold so that 
standard cost approximate actual costs. 
For example, AICPA has stated as follows in respect to standard cost. 
"Standard costs are acceptable if adjusted at reasonable intervals to reflect 
current conditions so that at the balance sheet date standard costs reasonably 
approximate costs computed under one of the recognized bases .... "approximate 
costs determined on the first-in first-out basis," ... "at standard costs, appro-
ximating average costs." " 1 It does not seem to be necessary for the standard 
1. American Institute of Certified Public Accountants, Accounting &search Bulletin 
No. 43, (1953), p. 30. 
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costs for profit planning purpose to coincide with costs for the external financial 
report. However, there are some opinions that the mechanisms of profit 
planning are desired to unite with those of profit reporting for the accounting 
period. 
If the variance is distributed according to the latter opinion, the break-even 
analysis in the standard absorption costing is different from the ordinary 
break-even analysis (by the break-even formula of (5) ). Accordingly, some 
m~thods of break-even analysis should operate from the viewpoint of this fact. 
That break-even analysis can be divided into two main classes; namely, 
(I) One is the break-even analysis where standard costs are supposed to 
approximate actual costs, and then, cost variance is not prorated over 
inventories and cost of goods sold. The break-even analysis in this case 
is treated as the ordinary break-even analysis under the standard absorp-
tion costing in some limited range. 
(II) The other is the break-even analysis where cost variance is prorated 
to inventories and cost of goods sold in any case, or where standard costs 
are not approve~ to. approximate actual costs, and then, cost variance is 
prorated over inventories and cost of goods sold. The break-even analy-
sis in this case is equal to the break-even analysis under the actual 
absorption costing. 
Furthermore, these methods of the break-even analysis may be discussed 
in c~mnection with various problems. 
(I) In the case where standard costs are assumed to approximate actual 
costs. 
The first task must be to judge whether the standard costs reasonably ap-
proximate the actual cost. It depends upon the relation among standard 
costs, cost variances and actual costs. Namely, cost variances are small 
under the condition that standard costs reasonably approximate actual cots. 
In other words, the judgement treating of standard costs approximating actual 
costs depends upon the amount of the cost variances. If cost variances are 
to be small, the break-even formula of (5) under the standard absorption costing 
can be used as it is in that situation. 
Namely, unless the unabsorbed overhead cost-balances are large, they are 
often written off as a period cost, or unless the over-absorbed overhead cost 
( 2 ) 
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balances are large, they are often written off as a period revenue. And that 
break-even formula can be used as the formula of (5') in standard absorption 
costing. It depends upon whether the amount of cost variances is less than 
its approved limit amount. 
It is difficult to show how the amount is decided by any method. In some 
opinions, its determination depends upon a selection of the following 
ratios. 
(a) 
cost variances 
actual costs 
cost variances 
(b) standard costs 
(a) .ratio is more desirable than (b) ratio. The numerator of cost variances 
can be divided as follows in connection with overhead cost. That is, (1) fixed 
overhead cost variance, (2) overhead cost variance, (3) fixed manufacturing 
cost variance, (4) production cost variance. And the denominator of actual 
costs can be divided as follows in connection with overhead cost. That is, 
[I] fixed overhead cost, [21 overhead cost, [3] fixed manufacturing cost, [?u 
production cost. In general, that ratio is calculated using the same number 
for the numerator and denominator. But, in my example, the cost variance 
of the numerator is limited to (1) fixed overhea& cost variance, and yet it is 
only one volume variance according to the foregoing assumption. The actual 
cost of denominator cannot be distinguished from fixed manufacturing cost, 
and· it cannot be distinguished from variable manufacturing cost. Therefore, 
the denominator may be limited to [3] fixed manufacturing cost or [?u produc-
tion cost. This is appropriate assuming that cost variance is the only volume 
variance under the foregoing assumption. 
Accordingly, I want to consider the conditions in the following ratios: 
( 1 ) 
( 2) 
fixed overhead cost variance 
fixed manufacturing cost 
fixed overhead cost variance 
production cost [?u 
( 1 ) 
[3] 
( 1 ) 
Moreover, it is a difficult problem to decide on the amount of the ratios. 
But I want to consider how break-even analysis is limited under the condition 
of a given ratio. Hence, I want to assume that these ratios are decided as 
follows: 
( 3 ) 
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(I) ratio is decided on ± 3% (+=debit,-=credit) 
( 2) ratio is decided on ± 2% (+=debit,-=credit) 
And so, the approved limit amount of cost variance (the abbreviation is 
ALA) can be described as follows: 
ALA (Id) ( debit balance) = fixed manufacturing cost X 3 % 
ALA (le) (credit balance)=fixed manufacturing costx -3% 
ALA (!Id) (debit balance)=production: costx2% 
ALA (Ile) (credit balance)=production costx-2% 
Therefore, if ALA is decided on any situation, under these conditions, a 
break-even sales is reckoned by the following break-even formula. That is, 
the break-even formula follows the lead of the break-even formula (3) in 
actual absorption costing. 
ALA related cost of goods sold=ALA-x-
y 
Hence, 
BE ___ F~F2..,.±_AL_AA~LA--- ........................... (6) 
1 -vi+--+-· -+v2 
1- y y 
s 
If ALA is ALA (Id) 
ALA (ld)=F1x0.03=0.03F1 
Hence 
BE 
If AlA is ALA (le) 
BE= 
v1+ F1-0.03F1 +v2 
1----~y~----
s 
1 
s 
If ALA is ALA!(IId) 
........................ (6a) 
ALA(Ild)=(V1+F1) x 0.02=0.02(o1y+F1) 
Hence 
BE= F2+0.02(fty+:~2F .................. (6c) 
v1 -0.02v1 + 1 - ; 1 +v2 
I--------"-----s 
C 4 ) 
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If ALA is ALA (Ile) 
BE 
s 
And if the following figures are given in each formula: 
F1=¥200,000 V1=@ ¥3.50 
V2=@ ¥1.50 
S=@ ¥10.00 
By the formula (6a) 
BE=--l_0_0._00_0~+~0=.0=3~(2~0=0.=00_0~)_ 
3.5+ 0.97(200.000) I 1.5 
y 
1 
............... (6d) 
10 
100.000+ 6.000 
3.5+ 194,000 + 1.5 
y 
........................... (6a') 
1 
By the formula (6b) 
BE 
10 
100.00020~.~~~ ................................. (6b') 
3.5+ · +1.5 
y 
10 
By the formula (6c) 
BE=--l_00_.o_o_o+_0._02~(~3•-!?Y=+~2=00~·=00=0-) __ 
3.5-0.02(3.5) + 0.98(200.000) + 1.5 
y 
10 
100.ooo+o.01y+4.ooo 
3.43+ 196.000 + 1.5 .............................. (6c') 
y 
10 
By the formula (6d) 
BE= 100.000-0.07y-4.000 
3.56+ 204,000 + 1.5 
y 1 10 
.............................. (6d') 
Therefore, if various figures are given in place of y in each break-even for-
mula, a break-even sales is reckoned under a given y. For example, under 
( 5 ) 
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the condition of y=80;000. 
By the formula (6a') 
BE=---1~06~.o~o~o __ _ 
3 5+ 194.000 + I 5 
. 80.000 ' 
1- 10 
106.000 
1- 7.425 
10 
106.000 
x'~=~~~ 
2,575 
x"=41.165 
By the formula (6c') 
BE 104.000+0.07 X 80.000 
3.43+ 1:0\00000 + 1.5 
x" 
I- 10 
104.000+5.600 
10-7.38 
x"=41.832 
Then, each break-even volume (x") under the condition of each ALA is rec-
koned where various y are given in each break-even formula. For example, 
x" by (6a') x" by (6b') x" by (6c') x" by (6d') 
y=l00.000 34.640 31.972 35.691 30.794 
y= 90.000 37.265 34.672 38.136 33.679 
y= 80.000 41.165 38.923 41.831 37.941 
y= 70.000 47.554 45.695 47.973 45.194 
y= 60.000 60.000 60.000 60.000 60.000 
y= 50.000 94.642 106.816 93.478 108.824 
And yet, the original x" in actual absorption costing are as follows: 
y= 100.000 .. ---·->-x" = 33.333 
y= 90.000~--➔x" = 36.000 
y= 80.000 ... ----x"=40.000 
y= 70.000 .. ·-~➔x" = 46.666 
y=60.000,..---•➔X" = 60.000 
y= 50.000 ... ---➔x'; = 100.000 
Therefore, each break-even sales line under the condition of each ALA 
are drawn in the diagram VII. That is, the break-even sales segment line 
(y=60.000---➔y=100.000) by the formula (6c') is depicted as the Mbdc curve 
( 6 ) 
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line in the diagram. VII, the break-even sales segment line (y=60.000+-.-. y= 
100.000) by the formula (6a') is depicted as the Menf curve line, and the break-
even sales segment line (y=_60.000+-.-. y= 100.000) by the formula (6b') is 
depicted as the Mij curve line, and the break-even sales segment line (y= 
60.000+----+ y= 100.000) is depicted as the Mlm line. These break-even 
sales lines pass through the point Mwhichy is equal to x". These break-even 
sales lines mean the upper and fower sides of the break-even sales line in 
standard absorption costing under the condition of the ALA. 
Originally, .the ALA probleµi is found in standard costing or estimated 
(normal) costing. In the diagram VII, the break-even analysis should 
be related to the break-even formula (5) in standard absorption costing. 
That is, each break-even sales line under each selected capacity basis in stan-
dard absorption costing should be related to each break-even sales line calculat-
ed under each ALA. For example, the break-even sales y*=90.000 straight 
line under the"normal capacity basis in standard absorption costing is related 
to each break-even sales line calculated under each ALA at the point of b, e, 
i, and l in the diagram. VII. 
Namely, the point bis the upper limit point under the ALA(IId), the point 
e is the upper limit point under the ALA(Id), the point i is the lower limit 
point under the ALA(Ic), and the point l is the lower limit point under the' 
ALA(IIc). Then, under the conditions existing between the ALA(Id) and 
ALA(Ic), the break-even salesy*=90.000 straight line is limited as the break-
even sales segment ehi straight line. And under the conditions of between the 
ALA(IId) and ALA(IIc), that break-even sales line is limited as the break-
even sales segment behil line. 
Then, for the calculation of the break-even sales point under the ALA, 
the break-even formula (5') can be used under the condition where volume 
variance is less than the approved limit amount of cost variance. In that 
condition, the limit amount ofy* ory in the break-even formula (5') is reckoned 
by the following calculation. That is, they* or y limited by ALA is reckoned 
in the following formula. For exam.pie, under the conditions of ALA(Id), 
F 1 = ¥200.000 and y= 97 .000, the y* required in the break-even formula ( 5') 
is reckoned as follows: 
ALA=F1-F1 ~* ................................................ (7) 
( 7 ) 
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0.03F1=F1-F1 Y,., .•.•...•....••...........•••.••.•............ (7a) 
)' 
6.000=200.000-200.000 Y• ................................. (7a') y 
6.000=200.000-200.000 97·~00 y 
194y*= 19.400.000 
y*=l00.000 
On tl).e contrary, they required in the break-even formula (5') is reckoned 
as follows: That is, in the practical calculation of standard absorption costing, 
Diagram VII 
x'=70, 000.------------------. 
M , 
x'=60,000 
x'=50,000 
x'=40,000 
x"=30,000 
H 
Break-even sales 
line by( 6c') 
;=:::;:::s;t:~c...,, Break-even sales 
f line by( 6 a') 
....... ..::-~j-Original break-even 
m sales 
y 
Break-even sales 
line by( 6b') 
Break -even sales 
line by( 6d') 
L,_ __ _._ _ __,._.._,.,,_.,..,.,___...,,....~-~N 
y=60, 000 y=70, 000 y=80, 000 y=90, 000 y=lOO, 000 
( 8 ) 
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rather than requiringy*, they is often under a certainy* decided by the selec-
tion of a certain capacity basis. Itsy is reckoned as follows; under the condi-
tions of ALA(Id), F 1 =¥200.000, and y*= 100.000: 
. By the formula (7a') 
6.000=200.000-200.000 106.000 
~=194.000 
y=97.000 
A point of they= 97 .000 and y* = 100.000 indicates the point n in the diagram 
VII. The calculations ofy=97.000 andy*l00.000 may be verified as follows: 
By the formulas of (6a') and (5') 
BE=---1_00~.0~0=0~+=6~.o=o~o~--
3 5+ 0.97 (200.000) + l 5 
x" 
. 97.000 . 
106.000 
3.5+2+1.5 
10 
106.000 
3 
10 
x"=35.333 
BE 
x"= 
200.000-200.000 :;0~gg0 + 100.000 
200.000 
3-5+ 100.000 + 1.5 
1 10 
106.000 
1- 3.5+2+1.5 
10 
106.0QO 
3 
x"=35.333 
The x"=35.333 is the point n where the break-even sales MnJ straight 
line (y*= 100.000 line) in standard absorption costing intersects the break-even 
sales line by the formula (6a') in actual absorption costing. 
Therefore, under they*= 100.000 and y= 100.000-~97.000 (between the 
point n and the point J), the break-even formula (5') is used as it is. And, 
( 9 ) 
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supposing that some explanations are added by using the diagram VII, it is 
done as follows. For example, the break-even sales y*= 100.000 straight line 
(MJ line) calculated by the formula (5') is effective as the segment n] line 
under the condition of ALA(Id). And the break-even sales MJ straight line 
is effective as the segment d] line under the condition of ALA(Ild). .There-
fore, in that segment line, the volume variance under these conditions need 
not be prorated over the inventories and cost of goods sold. Further, the 
y or y* under the others [(6b'), (6c'), (6d')] are reckoned by similar methods. 
Moreover, if yA is used in actual-normal absorption costing, its calculation 
is equal to the break-even analysis in standard absorption costing. That -is, 
ifyA is used in place ofy* in the break-even formulas (5) and (5'), its calcula-
tion is made by (6), (7), and {5). 
(11) In the case that any cost variances are assumed to prorate over inven-
tories and cost of goods sold. 
If fixed overhead cost variances accrued under the standard absorption 
costing are prorated over inventories and cost of goods sold, that formula 
can be described by the break-even formula of (5). It is as follows: 
Fixed overhead cost·variance=F1( 1- ~•) 
Fixed overhead cost variance_ F (1 _ _J__) X _x_ 
in cost of goods sold - 1 y* y 
BE ••••••••.••.•••.•.....•...•..•...... (8) 
Then, the following formula is given according to the previously mentioned 
figures: 
200.000-x--200.000---S.-+ 100.000 
BE= y 200.006 .................. (8') 
3.5+ y* +1.5 
1 10 
But the character of x in the numerator of the formulas (8) and (8') comes 
( 10 ) 
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into question as previously mentioned. Therefore, it should be used as an 
undecided x" in place of the x. Namely, 
By the formula (8) 
sx" ................................. (R8) 
By the formula (8') 
x" x" 
200.000~-200.000~* + 100.000 
-------"---y ____ ~y"-----.... ........ (R8') 
3.5+ 200.~00 + 1.5 
1- io 
10x"-3.5x"- l.5x"-200.000~= 100.000 y 
5x"-200.000~= 100.000 ................................. (R8") 
y 
The formula (R8") uses the same formulas as (RI"), (R2") and (R3"). 
Therefore, the formulas of (3) and (3') can be used easily in place of the 
formulas (R8) and (R8"). Furthermore, if standard unit fixed cost and fixed 
cost variance (volume variance) in cost of goods sold be represented in the 
break-even formula, it can be done by using the formula (4), withy* in place 
for yA. That is, the formula is as follows: 
By the formula (4) 
BE ............ (9) 
sx 
The above formula is finally equal to the break-even formula of (3), and 
the formula (9) is rewritten as follows by using the previously mentioned figures. 
Namely, 
( 11 ) 
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100.000 ______ _.:=-=-=------- ............ (9') 
X X X 
3.5x+200.ooo-. + 1.5x+200.000--200.000-. 
1- y y y 
100.000 
3.5+ 200.000 I 1.5 
y 
10 
lOx 
This formula is finally equal to the break-even formula of (3'). In con-
clusion, the treatment dealt with in this section should be considered under 
some occasions. These break-even analyses dci not seem to be applicable in 
ordinary case. 
Vll BREAK-EVEN ANALYSIS IN ABSORPTION CONSTING FOR 
INTERIM REPORTS 
Fixed overhead cost variance caused by using a fixed overhead burden rate 
typically appears in the interim calculations when interim fluctuations are 
larger and wider than annual totals. Therefore, one opinion contends that 
variances should not be treated as a period cost or a period re':'enue, and 
should not be distributed to inventories and cost of goods sold, but that var-
iances should be carried forward to coming portions of the interim period. 
For such interim reports, Professor Vatter has discussed a generalized break-
even formula in his excellent paper. He has described it as follows under 
the heading of "A Formula to Bridge the Gap," for occurrence of under-or 
over-absorbed costs and change in inventories. 
The formulae of Professor Vatter are as follows: 1 
T t 1 fix d t Unabsorbed Inventoried 
0 a e cos - fixed cost - fixed cost 
Break-even volume 
Unit contribution margin 
or 
Professor Vatter stated the '\JI' (unabsorbed fixed cost) that " ... '\JI' is the 
amount of fixed cost not absorbed by cost allocation. It could be idle capacity 
1. William J. Vatter, op. cit., p. 7. 
( 12) 
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variance shown in some standard cost systems, or it could include budget vari-
ance. The way it is treated in this formula is based on the idea that unabsorb-
ed fixed cost is an "interim" carry over, representing a defe1Ted charge to future 
operation.'>ll 
" ... for these interim computations; that net change in under-or over-
absorption (in dollars) will affect the break-even point in the same way as in-
ventoried fixed costs. Supposing there is under-absorbed fixed cost from 
operating at lower than the normal level at which fixed cost absorption rate 
were set, this deferred· charge reduces the fixed cost element in the formula, 
lowering the break-even volume. An over-absorption (from higher than 
normal volume levels) would raise the break-even volume by adding to the 
fixed cost actually incurred ... ".3 "It should also be pointed out that under-or 
over-absorption of fixed cost may result from various conditions besides abnormal 
production volume."4 Accordingly, a serious effect of the under-or over-absor-
bed fixed overhead cost must be excluded in interim report calculations. It 
seems that the concept of -A'l' on Professor Vatter's break-even formula is 
a useful idea for interim reports. Professor Vatter has stated that An on 
his break-even formula is as follows: "The amount of inventoried fixed cost 
is a subtraction from the total fixed cost, because this amount is not charged 
against current income, but is carried forward as a deferred charge to future 
operations; mathematically, it is the same kind of thing as 'under-absorbed 
cost'."6 But the utility of putting -An into the break-even formula is• not 
clear to me. 
The nature of inventoried fixed cost (AO) described by Professor Vatter 
comes into question whether it is a related item of decided x (predetermined 
sales volume in the income statement), or is a related item of undecided x" 
(break-even sales volume). Professor Vatter discusses this as follows: "If the 
closing inventory is less than the initial one, the inventory reduction becomes 
an addition to the fixed cost of the period, ... ". 8 His break-even formula is 
2. William J. Vatter, op. cit., p. 7. 
3. William J. Vatter, op. cit., p. 8. 
4. William J. Vatter, op. cit., p. 8. 
5. William J. Vatter, op. cit., p. 7. 
6. William J. Vatter, op. cit., p. 8. 
( 13) 
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not described by concrete figures. Then, it seems that the "inventoried fixed 
cost" is treated as a related item of decided x, on account of the descriptions 
previously mentioned by Professor Vatter. Then, the "inventoried fixed cost" 
can be presumed to be a related item of undecided x" (break-even sales volume). 
Therefore, I want to treat it as a related item of the decided x in my break-even 
formula. 
Further, in connection with the treatment of his break-even formula, it 
seems that he is not restricted to the break-even formula in the sole standard 
cost system, and he treats the break-even formula in the normal cost systems. 
Therefore, his formula is related to both yA (estimated production volume) 
and y* (standard production volume) in my denotation. 
I can transfer as follows his break-even formula using my denotation: 
Under the assumption of y"' =y* 
Standard inventoried fixed cost=F1(____l___ _ ____l__ X _x_) 
y* y* y 
1 J X ) =F1(-~--y* 
Total under-or over-absorbed fixed cost=F1(1- ~*) 
Standard fixed cost component_ F (____l__ X ~) 
in cost of goods sold - 1 y* y 
=F1( ;*) 
His formula's "::£<I>-A'\Ji'-Ail"=F1-F1( 1- ;* )-F1( ;,.,- ;,., )+F2 
BE 
=F1-F1+F1 Y,.,-F1 Y,.,+F1-;+F2 y y y 
X 
F1-,.,-+F2 
-~y---................................................ (10) 
1- v1+u2 
s 
If the following figures are given in the formula, 
F1=¥200.000 V1=@ ¥ 3.50 
( 14) 
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s=@ ¥10.00 
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BE 
200.000.....;.+ 100.000 y 
l 3.5+1.5 
10 
200.ooa-;.+ 100.000 y ................................• (10') 
This formula ( 10') can be reckoned under the conditions of a given y• and 
x, andy need not be given. Namely, if a certain standard production volume 
and a certain predetermined sales volume are given in the formula (10'), 
break-even sales can be reckoned in the formula. But the mechanisms of 
the formulas of ( 10) and ( 10') are the same as that of the formulas of (2) and 
(2'), unless y• replaces y in that formula. Therefore, the formulas of (10) 
and ( 10') cannot solve the problem, unless x is given. However a given x 
should not be given previously in the break-even calculation, for the purpose 
of break-even analysis is to seek possible break-even sales (x"). Therefore, 
the formulas of (10) and (10') have the same defect as that of the formulas of 
(2) and (2'). Accordingly, the formulas of (10) and (10') should not be used 
in break-even analysis. And yet, break-even analysis should utilize a good 
idea derived by Professor Vatter that interim break-even sales computation 
should be unaffected by the under~or over-absorption of fixed overhead costs. 
There are two methods of formula using that idea. First, it is applicable 
to the formulas (5) and (5'), and that undecided x" and decided x are not 
used in the formula. Second, undecided x" is used in place of x in the formtilas 
of (10) and (10'). 
(I) The formula using the first method is as follows: 
By the formula of (5) 
BE F1(i-7)+F2-F1(1-7) 
Fi v1+-,.,-+v2 y 
s 
F2F .......................................... (11) 
v1+-½-+v2 y 
s 
( 15) 
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Accordingly, the mechanism of this formula is equal to that of the formula 
(3) in actual absorption costing, unless F ~ is used in place of F 1 in the y y 
formula (3). And then, this break-even formula can be used instead of the 
formula (3) by exchanging ~ for 4 from the beginning. And also this y y 
idea is applicable to the formula of (4) usingy6 in the actual absorption costing. 
Then, if F 1, F 2, v1, v2, and s are similarly given in the formula (11), the 
break-even formula is· as follows: 
BE 100.000 
3.5+ 200.~00 + 1.5 
y 
.............................. (11') 
10 
By the formula of (11'), each break-even sales can be easily determined 
when various y* are given in the break-even formula of ( 11 '). 
Under the y*=B0.000 
BE 100.000 
3 5+ 200.000 + l 5 
. 80.000 . 
10 
=400.000 
The validity of this computation by the formula of ( 11 ') may be verified as 
follows: 
Income Statement 
Break-even sales 
Cost of goods sold 
Production cost 
Fixed costs 
Variable costs 
Total production costs 
Less inventory 
Gross margin 
Selling & administrative costs 
Fixed costs 
Variable costs 
under they*=B0.000 
11 11 y= 100.000 
400.000 
250.000 
350.000 
600.000 
360.000 240.000 
160.000 
100.000 
60.000 160.000 
( 16) 
under they*=B0.000 
11 11 y=60.000 
400.000 
150.000 
210.000 
360.000 
120.000 240.000 
160.000 
100.000 
60.000 160.000 
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Net income 
Deferred charge 
Deferred credit 
And under they•= 100.000 
BE 
100.000 
200.000 
3•5+ 100.000 + 1.5 
1 10 
=333.333 
Under they•= 120.000 
BE 
100.000 
200.000 
3.5+ 100.000 + 1.5 
10 
=300.000 
Nil 
50.000 
Nil 
50.000 
(II) The break-even formulas using the second method are as follows: 
By the formula ( 10) 
XH 
F1-.-+F2 
BE= y ............................................. (RIO) 
1- v1+v2 
s 
By the formula ( 10') 
200.000 x: + 100.000 
BE y 5 .............................. (RIO') 
l-70 
200.000 x: + 100.000 
XH= y 
5 
5xn-200.ooo x: =100.000 ................... ; ............. (RlOH) 
y 
The formula (RlO") is equal to the formula (RI''), (R2"), (R3"), and (R8"), 
unless ": is used in place of ~ in each formula. Therefore, if various y y 
values are given in place of y• in the formula (RlO''), each break-even sales 
volume (x 0 ) under the variousy• can be determined. However, its numerator 
cannot represent a given period-fixed cost to be used as the usual recovery 
target at every sales volume, for the numerator in the formulas of (RlO} and 
( 17) 
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(RIO') cannot be solved in itself. Thus, the formulas of (RIO) and (RIO') 
are not favorable methods. 
Furthermore, if various values are given in place of y• in the formula of 
(11'), each break-even sales volume x" can be easily reckoned as follows: 
For example, 
The x" = 100.000 is reckoned under the y•= 50.000 
The x"= 60.000 is reckoned under they•= 60.000 
The x"= 46.666 is reckoned under they•= 70.000 
The x" = 40.000 is reckoned under the y•= 80.000 
The x"= 36.000 is reckoned under they•= 90.000 
The x" = 33.333 is reckoned under they•= 100.000 
The x" = 31.428 is reckoned under they•= 110.000 
The x"= 30.000 is reckoned under they•= 120.000 
The x"= 28.888 is reckoned under the y•=-130.000 
And then, x" can be plotted as a break-even sales line, as in diagram VIII. 
Further, under the condition of the theoretical calculation, I waµit to discuss 
some mechanisms of break-even sales lines for the interim reports under 
absorption costing. That is, 
(I) Each break-even sales line for the interim report under absorption 
costing depends upon the y• in th~ formula, and does not depend upon 
the y. However predetermined production volume or actual production 
volume fluctuates in its quantity, the break-even sales volume is unaffected 
by the fluctuation of its volume, but it is affected by the variation of the 
y•. And then, a break-even sales line under a certain y• is only one 
straight line, and that break-even sales line is depicted as a parallel 
line toward the horizontal ON li~e, for it is unaffected by they. There-
fore, a certain profit depends upon they• and x. 
(II) Under the condition of every y•=y, a break-even sales line for the 
interim reports under a given y• is identical with the break-even sales 
point in the actual absorption costing under the same quantity of y. 
Namely, at the point of every y•=y, a break-even sales straight line for 
the interim reports cross over the break-even sales DMJ curve line under 
the actual absorption costing in the diagram VIII. 
(111) A break-even sales line under the y"'=60.000 is the same as that 
( 18) 
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Diagram VIII 
C~--------+---e---------,,G y•=50,000 units 
¥1, 000, 000 
(100,000 units) 
y• =55, 000 units 
. A~----------,4"'"---------iH y•=60, 000 units 
¥ 600,000 
(60,000 units) 
~---'-------....;.:L _____ ..,.,.__.N 
¥ 600, 000 ¥ 1, 000, 000 PRODUCTION 
(60,000 units) (100,000 units) 
break-even sales line under direct costing. The y*, y and x" in the 
formula (11') are identical at the point M (60.000 units), but any other 
points in the break-even sales line under y*=60.000 and eachj represent 
the same break-even sales volume 60.000 units (x" = 60.000). Therefore, 
a certain profit depends upon x being equal to that of break-even sales 
line under direct costing. 
(IV) A break-even sales under the y*=50.000 is the maximum break-
even sales line in my case. Then, if sales volume is 100.000 units, there 
will be no profit assuming y*=50.000. 
(V) If y* is given the maximum quantity, a break-even sales line under 
the maximum y* turn into an infinitesimally small distance toward the 
horizontal ON line. 
(VI) A break-even sales point can be determined in the zone of a rough 
square OCGN in the diagram VIII, because certain break-even sales 
lines do not depend upon they, but depend upon how they* is decided. 
Accordingly, that break-even point can be widely determined as compared 
( 19 ) 
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with any other break-even sales line for the periodical reports. 
These facts are based on the fact that under-or over-absorbed fixed over-
head costs are disposed as a deferred charge or a deferred credit. Needless 
to say, the above-mentioned conclusion is only appropriate under the theore-
tical calculation in the given assumptions. If practical application is con-
sidered in respect to the break-even analysis for interim reports, they* should 
be based on practical capacity, or normal capacity, or expected capacity as 
mentioned in the section IV. Namely, some assumptions are described as 
follows in the previous section. 
They*= 100.000 is based on the practical capacity 
They*= 90.000 is based on the normal capacity 
They*= 80.000 is based on the expected capacity (A) 
They*= 70.000 is based on the expected capacity (B) 
Therefore, a certain break-even sales line is drawn in the space between 
the break-even sales line under the y*= 100.000 and the break-even sales 
line under they*= 70.000. However, it is remarkable that the lower break-
even sales line does not depend upon the higher production volume (y). 
VIlI BREAK-EVEN ANALYSIS IN DIRECT COSTING 
Direct costing is described as follows by the N.A.C.A. Research Report 
No. 23, "Direct costing applies to cost accounting statements the same prin-
ciples of cost-volume-profit relationship which are illustrated by the break-
even chart."1 Thus, direct cost is connected with the break-even analysis 
where production volume is assumed to be equal to sales volume. And under 
the condition that production volume is unequal to sales volume in absorp-
tion costing, the conventional break-even analysis coincides with the income 
statements derived from actual absorption costing. However, as in the 
N.A.C.A. Research Report No. 23, direct costing coincides with the conven-
tional break-even analysis. For. example, that fact may be explained by the 
following income statements and break-even calculations. 
I. N. A. C. A. Bulletin, Research Report, No. 23, (1953), p. 23. 
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Income Statements 
Sales 
Variable cost of 
goods sold 
Variable manu-
Case I 
y=80.000 
x=60.000 
600.000 
facturing costs 280.000 
Less variable manu-
facturing cost of 
inventory 70.000 210.000 
Gross contribution 
margin 390.000 
Variable selling and 
administrative costs 90.000 
Net contribution 
margin 300.000 
Period costs 
Fixed manufacturing 
costs 200.000 
Fixed selling and ad-
ministrative costs I 00.000 300.000 
Net income 
( direct cost income) Nil 
Case II 
y=l00.000 
x= 60.000 
600.000 
350.000 
140.000 210.000 
390.000 
90.000 
300.000 
200.000 
100.000 300.000 
Nil 
Case III 
y=l00.000 
X= 80.000 
800.000 
350.000 
70.000 280.000 
520.000 
120.000 
400.000 
200.000 
100.000 300.000 
100.000 
The break-even formulas in direct costing can be described as follows: 
A method by sales volume (x) basis 
Variable manufacturing· cost of inventory= v1y ( 1- · ; ) 
BE= F~+Fz x ) ........................... (12a) 
v1y-v1y1 1--- +v2x 
1- \ y 
sx 
l~~ ................................................ (12c) 
s 
( 21) 
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B method by production volume (y) basis (or maximum possible sales basis). 2 
Maximum possible sales=sXy 
Variable selling and administrative 
costs for maximum possible sales =v2XY 
BE l~~~;v
2
y ............................................. (13a) 
.ry 
l~~ .................. , ............................. (13b) 
s 
The break-even formula of (12c) by the A method is equal to the break-
even formula of (13b), because both the x in the denominator of the formula 
(12b) and they in the denominator of the formula (13a) are cleared off. 
Therefore, the break-even formulas in direct costing are finally only one, and 
that break-even formulas coincide with the conventional break-even formula. 
The following figures derived from the income statements under direct costing 
are given as follows in the formula of (12c) or (13b). 
F 1=¥200.000 v1=@ ¥ 3.50 
F 2=¥100.000 v2=@ ¥ 1.50 
s=@ ¥10.00 
The formula of (12c) or (13b) can be described as follows: 
200.000+ 100.000 
BE 3.5+ 1.5 ........................ (12c') or (13b') 
1 10 
=600.000 
The break-even sales of the ¥600.000 coincide with Case I and Case II 
in the income statements. Namely, under Case I and II in the income state-
ments, the sales of the ¥600.000 result in zero profits, because the profit in 
direct costing is unaffected by the fluctuation of the production volume (y), 
and that profit is affected by the fluctuation of the sales volume (x). The 
latter fact might be verified in Case III of the income statements. Therefore, 
the break-even sales point in direct costing is unaffected by the fluctuation of 
the production volume (y). And so, the break-even computations in direct 
2. Clarence L. Van Sickle, Cases Tn Cost Accounting (Englewood Cliffs, N. J.: 
Prentice-Hall, Inc., 1955), pp. 318-319. 
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costing are greatly simplified. This fact depends upon certain profit being a 
function of sales only. Then, the break-even sales line in direct costing can be 
depicted in parallel with the horizontal line (sales zero base) .. Namely, under 
the conditions of the foregoing figures, that break-even sales line is drawn 
as the AMH straight line to be parallel to the OLN horizontal line in the 
diagram IX. 
Moreover, the nature of the break-even sales line in, direct costing can be 
summarized as follows: 
(a) That break-even sales line passed through the break-even sales point 
M where production volume is equal to sales volume, because the break-
even formula coincides with the conventional break-even formula. 
(b) That break-even sales line passed through the point M is in parallel 
with the OLN horizontal line (sales zero base), because that break-even 
formula is unaffected by the production volume (y). 
And, the profit mechanism by the break-even sales line in direct costing 
can be described as follows in comparison with that of some break-even sales 
line in absorption costing. 
s 
A 
L 
E 
s 
Diagram IX 
"---P-RO_D_U_C_T_IO_N ____ --!-L""'¥""600-,-ooo--.,--.JN 
T l,Q()Q,OOQ 
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{I) Under the condition of y<x 
Any combination of production volume (y) and sales volume (x) can 
gain certain profit in the area of the triangle MGH. Its profit area is 
narrower than the area of any absorption costing. That is, any combina-
tions under direct costing cannot be gained in the area of the square 
LMHN, but the possibility of certain profit in that area depends upon·the 
type of absorption costing. For example, the combinations under the y• 
=40.001 in the standard absorption costing can be gained in that case. 
{II) Under the condition of y>x 
Any combinations of production volume (y) and sales volume {x) can gain 
certain profit in the area of the square AMGC. And that area is wider 
than the profit area of any absorption costing. Namely, the area ACDM 
can gain certain profit by that combination in direct costing, but the 
area ACDM cannot gain certain profit by that combination in actual 
absorption costing. 
(III) Under the condition of x=y 
On the MG line (iso-x and y line), any combination of production 
vol~e (y) and sales volume (x) can gain the same certain profit in both 
direct costing and absorption costing. 
{IV) The break-even sales line in direct costing is only one concrete 
straight line in any case;. There(ore, the profit mechanism under that 
break-even sales line. can be concisely understood. Namely, the profit 
mechanism as a function of sales can be briefly understood by the break-
even sales line. However, under standard absorption costing, any straight 
descending line depends upon the determination of they"" quantity. And 
under actual absorption costing, the break-even sales line is a descending 
curve line, and that is a steep sloped curve line. These conclusions may 
be approved with the situation of the assumptions previously mentioned. 
IX SOME CONDITIONS FOR PLANNING PURPOSE 
In this section, I want to summarize some conditions to be required for 
the planning purpose. These conditions can be considered in the following 
facts. 
(I) Revenue and cost are expected to be accurate with a certain limited 
C 24) 
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range. 
(II) Beginning inventory must be taken into account in break-even analysis 
in relation to production volume and sales volume. 
(III) Any combination of production volume and sales volume should be 
related to the sales, production, and inventory management. 
The above-mentioned conditions should be described in connection with 
the foregoing various diagram analysis. Then, it is considered as the sup-
plementary condition in the previously mentioned various break-even analyses. 
Accordingly, the foregoing conditions are described as follows with relation 
to the diagram analysis. 
(I) The condition that revenue and cost line are accurate within certain 
limited range. 
In this connection, I want to review some op1mons. For example, Pro-
fessor Anthony has stated as follows; " ...... the lines are dotted at very low 
and very high volumes to emphasize the fact that the relationships are expect-
ed to be held only within a limited volume range ...... , and it therefore is 
easy to overlook the fact that relationship is not valid outside the normal 
range."1 
And Professors Moore and Jaedicke have stated, "In many cases, however, 
revenues and. costs can be represented by straight lines. Any given company 
probably operates with certain volume ranges where revenues ,and costs can 
usually be plotted without any noticeable curvature." 2 
And Professor Welsch has stated _as follows: "Fixed costs must be related to 
a relevant range of activity. . ..... in the definition and classification of cost 
it is essential that a well-defined range (normal range) of activity be anticipat-
ed."3 And "Variable cost must be related to activity within a normal or 
relevant range of operations."4 Although "a _limited volume range", "the 
normal volume", "certain volume range", "a relevant range", "a well-defined 
range (normal range)", are different in terminology, it seems that they have 
I. Robert N. Anthony, Management Accounting (Homewood, Ill.: Richard D. Irwin, 
Inc., 3d ed, 1964), p. 486. 
2. Carl L. Moore and Robert K. Jaedicke, op. cit., p. 412. 
3. Glenn A. Welsch, op. cit., p. 119. 
4. Glenn A. Welsch, op. cit., p. 202. 
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roughly the same meaning in stressing similar facts within a certain limited 
range of activity (or volume). 
How should the amount of a certain range be decided? Professor Welsch 
has written as follows on this point. "As a practical matter the relevant 
range, on a monthly basis should be related approximately to the monthly 
high (maximum limit) and monthly low (minimum limit) in activity."5 
In practice, the determination of that range is a difficult problem. How-
ever, in this paper, I want to assume as follows on the certain limited range, 
for the purpose is to examine the seriousness of certain limited ranges in 
diagram analysis. 
Item Certain limited range of volume 
( 1 ) Sales revenues 20,000 units--100,000 units 
Selling and Administrative' costs 
( 2 ) Product costs 30,000 units--95,000 units 
What certain limited range can be depicted in he diagram X. Namely, 
the certain limited range of sales is depicted as a space between the A" D" 
straight line and the B"C" straight line, and the certain limited range of pro-
duction is depicted as a space between the D"C" line and the A"B" line, and 
then, a certain combination of production volume and sales volume is effec-
tive within a square A"B"C"D", and revenues and costs are effective within 
a square A"B"C"D". 
(11) The condition where beginning inventory must be considered with 
relation to production volume and sales volume in break-even analysis. 
Professors Terill and Patrick have stated, "Sales are limited by the number 
of units in the beginning inventory plus current production."6 And 
they are depicted in a line of maximum sales potential with beginning 
inventory in their chart. I want to show a line of maximum sales 
potential with a given beginning inventory in my diagram X, in accordance 
with their method. 
If beginning inventory is assumed to be 50,000 units, that line is drawn as 
the line K"F"L" in the diagram. And if beginning inventory is assumed 
5. Glenn A. Welsch, op. cit., p. 208. 
6. William A. Terrill and Albert W. Patrick, op. cit., p. 545. 
( 26) 
BREAK-EVEN ANALYSIS AND FIXED OVERHEAD COSTING (Suemesa) 322 
to be 60,000 units, that line is drawn as the line M"E"N" in the diagram. 
Namely, with the beginning inventory of 50,000 units, maximum sales potential 
would be 100,000 units at the point of L" if 50,000 units were produced, and 
maximum sales potential would be 50,000 units at the. point of K" if zero were 
produced. Thus, the area of a triangle K"CL" is not a meaningful area in 
the diagram.· The line K"F"L" and the line M"E"N" are meaningful as 
is~-inventory decrease line, because of the parallel line against the iso-production 
and sales 10G line. Therefore, under ·the foregoing conditions, i.e. certain 
limited ranges and the beginning inventory of 50,000 units, unless sales, pro-
duction, and inventory managements are operated all together, any break-
even sales lines under any costing are limited in effectivencess within an area 
L"F"B"C"D" in the diagram. 
(III) The condition where any combination of production volume and 
sales volume should be related to the sales, production, and inventory 
management. 
Any combination of production volume and sales volume must be considered 
in accordance with profit planning and budgeting. The fundamental purpose 
of profit planning and budgeting are to be maintained the optimum balance 
among sales, production, and inventory. 
In a concrete form, the management must achieve the following purpose 
in relation to prouction volume. That is, 
( 1 ) Maintain sales potential volume 
( 2 ) Maintain economical and stable production volume 
( 3) Maintain optimum (or standard) inventory volume 
Especially, in connection with inventory budget, Professors Rautenstrauch 
and Villers have stated as follows: 
" 1. To keep inventory constantly above the maximum safety limit. 
2. To keep inventory within maximum determined for certain times of 
the year, by the sales forecast and the standard inventory turnover 
ratio. 
3. · To stabilize production in accordance with management's directives." 7 
7. Walter Rautenstrauch and Raymond Villers, Budgetary Control (New York: 
Funk & Wagnalls Co., 1950), p. 118. 
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Depending upon Professors Rautenstrauch and Villers opinion and the fore-
going descriptions, I want to adjust the following problem in connection with 
the combination of production volume and sales volume. 
(a) Minimum safety limit inventory volume. 
(b) Maximum limit inventory volume. 
(c) Standard .inventory volume. 
(d) Economical and stable production range. 
Although some opinions and methods are looked upon irt relation to reckon-
ing of the above-mentioned volumes, I want to describe the reckoning of the 
volume by my plan to show a simplified explanation in the diagram X. That 
is, they are assumed as follows; 
(a) Minimum safety limit=Sales estimation X 60% 
(b) Maximum limit inventory=Sales estimation x 120% 
(c) St d d 
. t Sales estimation (a monthly amount X 12) 
an ar mven ory= S d d . ( 1 . ) tan ar turnover ratio annua ratio 
an annual turnover ratio= 1,600% 
(d) Economical and stable=60,000 units+-->-90,000 units 
production volume range 
Moreover, in the concrete form, they can be described in the following 
figures. 
Item Case I Case II Case III 
Sales estimation 60,000 units 80,000 units 100,000 units 
Minimum inventory 36,000 uints 48,000 units 60,000 units 
Maximum inventory 72,000 units 96,000 units 120,000 units 
Standard inventory 45,000 units 60,000 units 75,000 units 
(Annual sales estimation ¥720,000 ¥960,000 ¥1,200,000) 
(Annual turnover ratio 1,600% 1,600% 1,600%) 
Actual beginning inventory 50,000 units 50,000 units 50,000 units 
Requirement volume of production 
(1) by the minimum inventory 46,000 units 78,000 units 110,000 units 
(2) by the maximum inventory 82,000 units 126,000 units 170,000 units 
(3) by the standard inventory 55,000 units 90,000 units 125,000 units 
The above-mentioned figures are depicted in the diagram X. Namely, 
( 28) 
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Diagram X 
under the conditions of the foregoing assumptions, economical and stable 
production volume range is the area of the square H"I"S"R". 
The requirement volumes of production by the minimum inventory are 
the point of IQ), II(]), and III(]), and they are depicted as the straight line I@ 
II@ III@. The requirement volume of production by the standard iventory 
are depicted as the straight line I@ II@ III@. And the requirement volumes 
of production by the maximum inventory are depicted as the straight line 
P" I@ II@. Therefore, a certain combination of production volume and sales 
volume in consideration of the foregoing inventory management are limited 
to the area of the square O"P"X"Y" in the diagram X. 
Moreover, a certain combination of production volume (y) and sales volume 
(x) is calculated by the following formula. 
Sales estimation+ Required inventory= Beginning+ Required 
inventory production volume 
Then, if required inventory is a coefficient of they or the x, or a constant 
number, and under a giveny or x, any x or any y is calculated in that formula. 
For example, under the conditions of the required inventory=minimum 
( 29) 
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inventory=0.6x, beginning inventory=50,000 and y=90,000, its calculation 
is as follows: 
x+0.6x=50,000+90,000 
1.6x= 140,000 
x=87,500 
Therefore, the first high point X" in the area of the square O"P"X"Y" is 
the y=90,000 and the x=87,500. Needless to say, the area of the square 
0 11P11X 11Y 11 and the first high point X" are approved under the conditions 
of the foregoing assumptions. Then, if actual beginning inventory and mini-
mum inventory are different from the· above-mentioned figures, that area and 
that first high point are different from the square O"P"X"Y" and the point 
X". However, a certain combination of production volume and sales volume 
is bounded in upper and lower limits by the minimum inventory and maximum 
inventory, and it is bounded in both sides limits by the economical and stable 
prdouction volume range. 
X CONSIDERATION OF A CERTAIN PROFIT OR MAXIMUM 
PROFIT 
The purpose of break-even analysis on profit planning is to seek possible 
break-even sales and goal sales expecting a certain profit or maximum profit 
under some given conditions. Then, break-even analysis on profit planning 
attempts for maximum profit with the foregoing various considerations. 
Therefore, I want to analyze the condition of a certain profit and maximum 
profit in the break-even chart (diagram XI), presupposing previously men-
tioned various break-even sales line. In connection with the break-even 
sales line related to a certain profit, Professor Brummet has stated as follows: · 
"The break-even line in Fugure 15 might be called an iso-profit line where 
profit is zero. In a similar manner other iso-profit lines may be constructed 
to show various combinations of production levels and sales levels. which should 
result in any specific amount of profit or loss." 1 And he depicted the iso-profit 
lines and iso-loss lines in his figure, using his method. Although his numerical 
formula is not used in reckoning of iso-profit lines can be calculated by my 
1. R. Lee Brummet, op. cit., p. 96. 
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previously mentioned break-even formulas. For example, the iso-profit lines 
in standard absorption costing are reckoned as follows by the break-even 
formula of (5'). 
Under the conditions ofy•=80.000,y==90.000, and a_goal pi:ofit=¥100.000 
· by the formula (5') 
s 
X 
X 
90.000 
200.000-200.000 80.000 + 100.000+ 100.000 
3 5+ 200.000 + l 5 
. 80.000 . 
IO 
90.000 
400.000-200.000 80.000 
5 200.000 
80.000 
175.000 
2.5 
=70.000 
And J.f various figures are given in place of y and y• in this formula, the 
¥100.000 iso-profit points are reckoned as follows: · 
y*= 80.000 y*=90.000 
y=90.000 X = 70.000 X =72.000 
y=80.000 X = 80.000 . X =80.000 
y=60.000 X =100.000 X =96.000 
y•=l00.000 
X = 73.333 
X = 80.000 
X = 93.333 
Then, ¥100.000 lines under each y* can be depicted in the diagram XI. 
Namely, the ¥100.000 iso-profit line under the y*=80.000 is depicted as -
the line v'm "w', and that line under they*=90.000 is the line p'm "q', and that 
line under they*= 100.000 is the line c'm"j'. Therefore, each ¥100.000 is-
profit line under each y* is parallel to each break-even sales line under the 
samey*. For example, the ¥100.000 iso-profit v'muw, line under they*= 
80.000 is parallel with the break-even sales VMW line under the y*=80.000. 
Further, the ¥100.000 iso-profit line in drect costing is determined as 
follows by the break-even formula of (12c'). 
By the formula (12c'). (This calculation need not to they). 
200.000+ 100.000+ 100.000 s 
l 3.5+1.5 
10 
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X= 
400.000 
5 
=80.000 
Accordingly, the ¥100.000 iso-profit line in direct costing is depicted as 
the line a'm"h' in the diagram XL And that line is parallel with the break-
even sales AMH line in direct costing. 
Therefore, any iso-profit line under each costing is parallel with the break-
even sales line fitted in the iso-profit line. Moreover, a maximum profit in 
each costing and/or under each y* in standard absorption costing is gained 
at a distant point parallel with the break-even sales fitted in that costing, or 
under the y* in standard absorption costing. 
Therefore, on the condition that any combination of production volume and 
sales volume is not limited, the maximum profit in any costing can be gained 
at a distant point on the iso-production and sales volume line where produc-
tion volumes are synchronized with sales volumes, and the nia,qmum profit 
in any costing is the same amount on the iso-production and sales volume 
line. However, on the condition that production volume is higher than sales 
Diagram XI 
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volume (y<x), the maximum profit reckoned under lower y* basis in standard 
absorption costing is higher than the others. For example, under the con-
ditions of threey* (y*=B0.000, y*=90.000, y*= 100.000), the maximum profit 
reckoned under the y*=B0.000 is higher than the others at the point X" 
(y=90.000, x=87.500). On the other hand, on the condition that sales volume 
is higher than production volume (x<y), the maximum profit reckoned under 
direct costing is higher than the others, but under the conditions of three y* 
(y*= 100.000, y*=90.000, y*=80.000) in standard absorption costing, the 
maximum profit reckoned under the y*= 100.000 is higher than the others. 
Furthermore, under· the conditions of a given y and x, a certain profit in each 
costing can be reckoned by using a modified formula of each break-even for-
mula. For example, under the condition of standard absorption costing, 
By the formula (5) 
A profit=P 
s 
P+F1-F1 y* +F2 y 
s 
P+F1-F1 y* +F2 
X= y 
Fi 
S-V1- y* -Vz 
By the formula (5') 
s 
X 
P+200.000-200.000 y * + 100.000 y 
3.5+ 200.~00 + 1.5 
y 
IO 
P+300.000-200.000 y * y 
5 200.000 
y* 
x(5 20~~00 )=P+300.000-200.000 ~* 
P=x(5 20~~00 )-300.000+200.000 ~* ............ (5p') 
And then, in consideration of the foregoing inventory control, the first high 
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combination of production volume and sales volume is at the point X" (y= 
90.000, x=87.500) in the area of the suare O"P"X''Y". Therefore is they"' 
in the formula is decided, the maximum profit in that area can be reckoned./ 
For example, under the conditions of the y=90.000, x=87.500 and y*= 
80.000, the maximum profit is reckoned as follows: 
By the formula (5p') 
( 
P=87.500\5 200·000 )-300 000+200 000 90·000 80.000 . . 80.000 
=437.500-218.750-300.000+225.000 
=143.750. 
Namely, the maximum profit up.der_ the condition of the y*=80.000 in the 
three y* is ¥143.750. But this sum depends upon a certain quantity of the 
y*. 
Further, under the conditions ofthey=90.000 and x=87.500, the maximum 
profit in that area under complete actual absorption costing can be reckoned 
from the following modified formulas of the break-even formulas (3) and (3'). 
By the formula (3) 
s 
X 
s 
Fi 
S-V1 -y -V2 
By the formula (3') 
s 
X 
P+l00.000 
3.5+ 200.000 + 1.5 
y 
10 
P+l00.000 
5 200.000 
y 
P=x( 5 200;°00 )-100.000 ................................. (3p') 
If y=90.000 and x=87.500 are given in the formula (3p'), 
f 200.000) 
P=87.500,5- 90.000 -100.000 
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P=143.055. 
And yet, under the conditions of the y=90.000 and x=87.500 in absorp-
tion costing for interim reports, the maximum profit in · that area can be 
reckoned from the modified formulas of the break-even formula ( 11) and ( 11 '). 
By the formula (11) 
Fi 
S-V1-y-V2 
By the formula ( 11 ') 
s 
X 
P+l00.000 
3.5+ 200.~00 + 1.5 
y 
P+l00.000 
5 200.000 
y* 
10 
P=x( 5- 20~~00 )-100.000 ······························(11p') 
If y*=80.000 and x=87.500 are given in the formula (llp'), 
( 200.000) P=87.500 5 80.000 -100.000 
=118.750. 
Needless to say, the maximum profit of¥118.750 depends upon they*= 
80.000, but it does not depend upon the y=90.000. Moreover, under the 
same conditions in direct costing, the maximum profit in that area can be 
reckoned from the following modified formulas of the break-even formulas 
(12c) and (12c') 
By the formula (12c) 
S= P+F1+F2 
1- v1+v2 
s 
X 
By the formula (12c') 
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S= P+200.ooo+ 100.000 
1- 3.5+1.5 
10 
P+200.ooo+ 100.000 
X 5 
P=5x-300.000 ................................................ (12cp') 
If x=87.500 is given in the formula (12cp'), 
P=87.500 X 5-300.000 
=137.500 
That is, the maximum profit in direct costing is ¥137.500. Further, the 
break-even analysis in standard absorption costing where the fixed overhead 
cost variance of less than a given amount is not disposed of is not treated in 
this place. But the combination ofthey=90.000 and x=87.500 is a situation 
of more than ALA (Ild) in the diagram. Therefore, the break-even calcula-
tion under this idea is equal to break-even calculations in complete actual 
absorption costing. 
Then, which calculation should be selected as the most desirable method? 
Even though this is an interesting question, this question is not my purpose 
in this paper. I want to stress that the attempt should be made to direct 
attention to certain of their calculation methods and results under various 
fixed overhead costing systems. 
XI SUMMARY AND CONCLUSIONS 
In consideration of the previously mentioned descriptions, I want to offer 
the following summary and conclusions. 
(I) Break-even formula hold a special meaning in the numerator and 
denominator. That meaning should be applicable to every break-even 
formula. 
(a) For the purpose of profit planning or profit forecasting, the numer-
ator in break-even formulas should usually be represented as a given 
period-fixed cost to be the recovery target in every sales under a given 
production. The given period-fixed cost should be meant as a given 
fixed cost. It seems that a given fixed cost is represented as a perma-
nent concept in every costing system. An amount of the period-fixed 
cost in break-even formula should depend upon the selection of any 
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costing system and/or any method of disposing und.er-or over-absorbed 
fixed cost. Then, the period-fixed cost is a flexible concept. That is, 
the period-fixed cost is an amount to be approved as a period cost 
in a narrow sense out of the fixed cost in a common sense. The fixed 
cost to be approved as a period cost is decided by the selected costing 
system and/or the selected disposing method of under-or over-absorbed 
fixed overhead cost. For example, every fixed cost in direct costing 
is approved as a period cost, and it is reckoned as a period-fixed cost 
in break-even formula. And fixed overhead cost in complete actual 
absorption costing is distributed to inventories and cost of goods sold, 
but not a period cost in a narrow sense. In ordinary standard absorp-
tion costing, fixed overhead cost variance (especially volume variance) 
is considered as a period-fixed cost. Moreover, the numerator in 
break-even formula must be reckoned by itself, under the conditions 
of y and/or y*. Therefore, a given period-fixed cost is necessarily to 
be reckoned in the situation having no x or x". The numerator having 
x or x" cannot reckon a certain period-fixed cost by itself. 
(b) The denominator should usually represent a given contribution 
margin ratio (I-variable cost ratio) under the conditions of a given 
y and/or y*. The contribution margin ratio is a flexible concept. 
An amount of the contribution margin depends upon the selection 
of any costing system and/or any disposing method of under-or over-
absorbed fixed overhead cost. Actually, this amount is related to the 
period-fixed cost of the numerator. Then, this amount depends upon 
whether or not some cost is initially treated as a period-fixed cost. 
Moreover, the denominator in break-even formula must be reckoned 
with a certain contribution margin ratio by itself, under the conditions 
of a giveny and/or y*. An amount of contribution margin ratio under 
a given y and/or y* is necessarily to be reckoned in the situation having 
no x or x". That is, the denominator, x or x" cannot determine a 
certain contribution margin ratio. And then, the denominator must 
be reckoned with a certain contribution margin ratio by itself under 
any circumstance where a given period-~ed cost of the numerator is 
reckoned without the x or x". 
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(c) Under the circumstances of the foregoing of (a) and (b), the 
following break-even formulas may be useful in the formulas. 
( 1 ) In complete actual absorption costing 
The break-even formula (3). That is, 
s 
( 2 ) In ordinary standard absorption costing 
The break-even formula (5). That is, 
F1-F1 Y_, +F2 
BE= YF 
v1+-¼-+v2 
I y 
s 
( 3 ) In standard absorption costing in which the fixed overhead 
cost variance of less than a given amount is not disposed of. 
The break-even formulas (6) and (5). That is,. 
BE F2 ±ALA 
s 
and BE 
s 
( 4 ) In absorption costing for interim reports. 
The break-even formula (11). That is, under y•=yA, 
( 5) In direct costing. 
The break-even formula (12c). That is, 
.BE 
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(II) Some nature of each break-even formula described in the foregoing 
(I)(c) may be summarized as follows: Descriptions of those formulas 
use the same number as the above (I)(c). 
( 1 ) If various figures are given in place of y in the denominator, a 
certain break-e~en sales line is depicted as only one settled descending 
curve line in the diagram (horizontal line=y, vertical line=x). 
( 2) Under the condition of a given y"', if various figures are given 
in place of y in that formula, th_at break-even sales line is depicted as 
a straight descending line in the same diagram. ~owever, a certain 
angle of straight descending line depends upon the quantity of y"'. 
On the contrary, under a given y, if v~ious figures· are given in place 
of y"', various break-even sales points are reckoned in that break-even 
formula. 
( 3 ) The above break-even sales line is limited by the amount of ALA. 
However, in the limited range, the nature of that break-even sales 
line is equal to the above-mentioned (2). 
( 4 ) This break-even analysis need not use y, but only y"'. If various 
figures are given in place of y"', the break-even sales line is in parallel 
to the horizontal line. The height of that line depends upon the 
quantity of y"'. 
( 5) This break-even analysis need not use y and y"'. Therefore, that 
break-even sales line is only one settled straight line in any case, and 
it is in parallel to the horizontal line, and that line passes through at 
the break-even point M to be reckoned by conventional break-even 
formula. The break-even sales lines in the (1), .(2), (3) are depicted 
as each descending line, since the break-even formula in the above 
(1), (2), (3) need they. The break-even sales lines in the (4), (5) 
are depicted each as one parallel line, since the break-even formulas 
in the (4) (5) need not use.they. And various break-even sales lines 
in the (2), (3), (4) can be drawn under the conditions of various y•, 
since the break-even formulas in the (2), (3), (4) under the standard 
absorption costing require they*. Further, it is interesting that every 
break-even sales line in the (1), (2), (3), (4), (5) passes through at 
the break-even point M, but the break-even sales lines in the (4) do not 
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pass through at the break-even point M except only one time under 
the y*=60.000. 
(III) Profit· mechanism of the above-mentioned break-even analysis may 
be described as follows in concrete cases. 
(a) Break-even analysis is limited by the previously mentioned condi-
tions. That is, a certain quantity of the foregoing y is limited by 
requirement of production management. And the y* depends upon 
the determination of a certain capacity basis by the management. 
The x" to be sought is limited by the actual beginning inventory and 
inventory management. And that break-even calculation should be 
based on the effective costs and revenues lines within a certain limited 
range. 
(b) Under the conditions of the above-mentioned restrictions, a certain 
combination of production and sales should be considered with break-
even analysis. Then, various calculations of break-even sales or a 
certain profit or maximum profit must be made within those conditions 
by various break-even analysis. In those cases, various results in every 
break-even analysis depend upon the selection of fixed overhead costing. 
For example, maximum profit under certain limited conditions is in 
various amounts depending on the fixed overhead costing. That is, 
maximum profit is affected by each pattern of the break-even sales 
line under each fixed overhead costing. 
However, the purpose here was to review some of the salient considerations 
with respect to the relationship of break-even analysis and fixed overhead 
costing, without choosing the method of fixed overhead costing. Furthermore, 
this paper does not deal with whether or not we should have direct costing; 
This decision should not depend upon only the approach connected with 
break-even analysis, but must take into consideration any other significant 
elements. 
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